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SECTION 1

INTRODUCTION AND BACKGROUND

1.1 Introduction

On-site Radio Frequency interference (RFI) measurements were performed on behalf of ViaSat,
Inc. on April 23, 2015, at their proposed site in Minneapolis (Chaska) MN. The purpose of these
measurements was to determine the relative RFI levels in the 17-21 and 27-31 GHz common
carrier frequency band and their impact on digital down-link satellite reception. Measurements
were performed at one designated location. The purpose of this report is to document the results
of these measurements and to present recommendations.

The analysis in this report is based upon the following:

e Andrew 4.1 Meter Antenna

e Satellite Arc: 55 to 115 Degrees West Longitude

e Frequency Range Considered: 17 to 21 GHz and 27-31 GHz

e Interference Objective: -156 dBW/1 MHz

e Type of Reception: Digital

e Measured Antenna Center Line: 6.5 Feet Above Ground Level

1.2 Background

ViaSat, Inc is proposing to locate a new transmit/receive antenna at a new location of 44° 51’
03.8” N 093° 35° 53.9” ViaSat, Inc had requested that Comsearch conduct RFI measurements at
the facility to assess the interference potential. This facility is currently nonoperational and
measurements were done at a point near the proposed antenna locations.

The measured site is identified on a portion of a topographic map shown in Figure 1.2-1. An
aerial photo of the site location is shown in Figure 1.2-2. A photo of the measurement using a
GPS is shown in Figure 1.2-3. A photo of the surrounding cellular/PCS coverage is shown in
Figure 1.2-4.



1.3 Constraints
The analysis in this report is based upon the following assumptions and constraints.

e The antenna selected will conform to the FCC reference pattern 32-25 Log6 as specified in
47CFR 25.209(a)(2).

e Itis assumed that during the measurement period all of the terrestrial transmitters were active
and operating at full transmit power for the licensed frequencies unless otherwise noted.

e The signal identification and frequencies analyzed are based upon information obtained from
the various common carriers as to what frequencies were active at the time of the
measurements and the traffic these frequencies were supposed to be carrying.

e The actual ground elevation of the site is based on the data from the topographic map.
e The interference objective of —156 dBW/ 1 MHz used throughout this report is based upon

estimated link budget parameters and is subject to change. ViaSat, Inc should review the
system parameters for this down-link in order to verify the viability of this objective.
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Figure 1.2-3 — GPS Photograph
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SECTION 2

TEST PROCEDURE

2.1 Calibration

Figures 2.1-1 is the block diagram of the test set for all bands to be tested. All test equipment
used was allowed a proper warm-up period prior to calibration. The test set was calibrated by
the signal substitution method, as recommended by NSMA, utilizing a synthesized signal
generator. The reference signal from the signal generator was adjusted for the center frequency
of each band to be tested and measured with a thermal power meter for calibrated reference test
level (-60 dBm). This calibrated reference signal from the signal generator was then injected
into the end of the coaxial cable of the test set at the point, which normally connects to the test
antenna. A spectrum analyzer then measured the reference test signal level after passing through
the test set. At this point, the spectrum analyzer was calibrated such that the top graticule of the
spectrum analyzer display (-60 dBm) corresponded to the injected reference signal (-60 dBm) by
utilizing the reference level offset function of the Anritsu —-M52720T spectrum analyzer. Upon
completion of the calibration process, a known reference level was obtained for the
measurements that correspond to a given set of spectrum analyzer display readings.

The following formula is used to transform the measured signal level as read on the spectrum
analyzer display (dBm) to an isotropic reference signal level (dBW)) as seen at the point of test:

dBW,=LI-GA-30
Where: dBW, = Isotropic level in dBW
LI = Level (dBm) of injected signal
GA = Test antenna gain
-30 = Conversion factor from dBm to dBW
at19.5GHz: dBW,=-60dBm -30dB - 30 dB
=-120 dBW,

In this instance, the spectrum analyzer displayed measured signal level of —60 dBm equates to an
isotropic signal level of —120 dBW,.

Figures 2.1-2 (A-H) displays the spectrum photographs of the described calibration procedure
employed during this measurement.
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2.2 Methodology

Upon arriving at the existing earth station site, azimuth and horizon elevation measurements
were performed to evaluate if any satellite arc obstructions exist. The coordinates of the existing
earth station site were verified on the DeLorme topographic map. Photographs were taken to
document the satellite arc (clearance) and are included in this report.

After site coordinates and horizon elevations were verified, the test equipment was set up and
calibrated to measure the RF environment. Measurements were conducted at the proposed earth
station location for the 17-21 and 27-31 GHz band. After the equipment calibration was
completed, the test antenna was mounted on an extendable tower and elevated to a height of 6.5
feet. This height is greater than the centerline of the earth station antenna. The antenna was
rotated 360 degrees (scanning), once in each polarization, while activating the peak hold function
of the spectrum analyzer. This enabled the analyzer to maintain and display the maximum signal
level received for all frequencies under consideration. After the initial documentation of
interference, all interference conflicts if observed were peaked on to determine the azimuth and
the level of the interference source.

Upon completion of the RF testing, the measured signal levels were transposed to earth station
interference levels after accounting for the addition of the corresponding earth station antenna
gain.
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SECTION 3

DATA PRESENTATION

The following section contains the tables and spectrum photos pertaining to the site location
measured.

3.1 Minneapolis_(Chaska), MN

- Table 3.1-1 presents a site data sheet including all pertinent site information.

- Figures 3.1-1 and 3.1-2 are the photographs depicting the existing earth station site and
satellite arc.

- Figures 3.1-3 through 3.1-10 are the RF spectrum photographs depicting the interference
environment at the test site.



TABLE 3.1-1

MEASUREMENT SITE DATA SHEET

. SYSTEM NAME:

. CITY AND STATE:

. SITE IDENTIFICATION:

. COORDINATES:
(NAD 1983)

. GROUND ELEVATION:

. MEASUREMENT DATE AND TIMES:

. GEOSTATIONARY ARC RANGE:

SATELLITE POSITIONS:
AZIMUTH:
ELEVATION:

. GEOSTATIONARY ARC VISIBILITY:

ViaSat, Inc

Minneapolis (Chaska), MN

Minneapolis

LATITUDE: 44° 51’ 03.8” N
LONGITUDE: 093° 35 53.9” W

1013 feet AMSL

April 23, 2015

S55W - 115W
130.8° —208.8°
25.8°/34.1°

Satellite arc has no blockage at this time
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Figure 3.1-1 Earth Station Site Photographs
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West
Figure 3.1-1 (cont.) Earth Station Site Photographs
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Figure 3.1-2 Horizon Photographs of Earth Station Site
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Figure 3.1-2 (cont.) Horizon Photographs of Earth Station Site



I/lnritsu 04/23/2015 07:58:39 am

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak
#RBW

1 MHz

vBW
300 kHz

Change
Quick Name
Sweep (Fast) Lo— ! il il L L ! ¢ 1 . Change
Continuous 200.0
Save Location

Change Type
Freq Ref gs 1yp

Int Std Accy
: Setup/JPEG..

7.500 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-3 (A) Spectrum Photos 17-18 GHz 1MHz Res BW Horizontal Pol 360°

I/lnritsu 04/23/2015 08:19:04 am
ctrum n"’-ﬂE{WZEf

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz ‘
Sweep Time ‘ \ I

A Jll-./ oY
50 ms i ol N

Traces

Change

Sweep (Fast)

DU | il { ! Change
Continuo 200 ‘

Save Location

Change Type

‘ [ [ [ I I Quick Name

Freq Ref
Int Std &

Center 17.500 GHz Setup/JPEGY...

Span 1.000 GHz

Amplitude Marker

Figure 3.1-3 (B) Spectrum Photos 17-18 GHz 100 kHz Res BW Horizontal Pol 360°



I/lnritsu 04/23/2015 08:31:08 am

Spectrum Analyzer
Ref Lvl

-120.0 dBm

90.0 dB Ext Gain

Input Atten

0.0 dB

Detection
Peak

#RBW

1 MHz

VBW

300 kHz
Sweep Time
50 ms

‘yq\.'ﬁ'~z‘|\dﬂ'u"a.‘-(1'm\"\-..r'\'.‘\\

Traces

Change

Quick Name

Sweep (Fast) 1 — | | 1| 1 | | : | | J Change
Continuous -200.0 [

Save Location

Change Type
Freq Ref 9oy

Int Std Accy

17.000 GHz Conter 17.500 GHz Setup/JPEG/...
Span 1.000 GHz

Amplitude Marker

Figure 3.1-3 (C) Spectrum Photos 17-18 GHz 1MHz Res BW Horizontal Pol Worst Case

ectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz

Sweep Time

Change

Quick Name

Sweep (Fast)
Continuous

Change
Save Location

Change Type
Freq Ref 9oy

thtdsotin ptie T T
Int Std Accy ‘

Center 17.500 GHz Setup/JPEG/...

Span 1.000 GHz

17.000 GHz :

Amplitude Marker

Figure 3.1-3 (D) Spectrum Photos 17-18 GHz 100 KHz Res BW Horizontal Pol Worst Case



I/lnritsu 04/23/2015 08:55:47 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
1 MHz

) ‘ [ A
}_‘-!DB S ,kHE 5.:/4},.,«,‘«%/'-.1*4\1'&,. i.)nw\,,,,;‘f- W\,._J‘lw\"s‘ { A "','ﬂ‘(h'\n,)\/J't'&‘l'y.u_.."\.',‘ el f

Sweep Time
50 ms

Traces

Change

Quick Name

Sweep (Fast) L | 1 1 | | : | 1 J Change
Continuous AN ‘

Save Location

Change Type
Freq Ref 48R

Int Std Accy

17.000 GHz Conter 17.500 GHz Setup/JPEG/...

Span 1.000 GHz

Marker

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz

Sweep Time
67 ms

Traces

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy
: Setup/JPEG..

17.000 GHz Center 17.500 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-3 (F) Spectrum Photos 17-18 GHz 100 kHz Res BW Vertical Pol 360°




I/lnritsu 04/23/2015 09:22:58 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB
Detection
Peak
#RBW —=t ! = ! L
1 MHz i
VBW B 1 A "
-J\'*r‘rl" qﬂ ""““"""""!" "“!?-f(“,\ : "‘!\"f '/-l'l‘[‘" ""‘,\““"-'H'A.."'w\\‘.,f"'aj,nqk\.,\-‘_ ‘Uj\l‘

b \ 2 X
300 kHz : J';'fi*\;-\-wgﬂd/‘\“»,.l.'wm'k f-.,ui.ﬁ'x -,n’mwx«w« g oS N

Sweep Time
50 ms

Traces

Change

Sweep (Fast)
Continuous

Change
Save Location

Change Type
Freq Ref 48R

' ‘ ‘ ‘ l ‘ ' Quick Name
Int Std Accy ‘ ‘

17.000 GHz Conter 17.500 GHz Setup/JPEG/...

Span 1.000 GHz

Amplitude Span Marker

Figure 3.1-3 (G) Spectrum Photos 17-18 GHz 1 MHz Res BW Vertical Pol Worst Case

I/lnritsu 04/23/2015 09:30:42 am

-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz

Sweep Time ; e WA A b i L al
50 ms el i A e Lk ol 2\l Mol o

Traces

Change

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy
: Setup/JPEG..

17.000 GHz : 7500 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-3 (H) Spectrum Photos 17-18 GHz 100 kHz Res BW Vertical Pol Worst Case



I/lnritsu 04/23/2015 08:00:02 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
1 MHz

vBW it it AN
300 kHz Aoty et it i ool il M

Sweep Time
50 ms

Traces

Change

Sweep (Fast)

: Change
Continuous

Save Location

Change Type

‘ ‘ ' ‘ ' Quick Name

Freq Ref
Int Std Accy

16.000 GHz Conter 18,500 GHz Setup/JPEG/...
Span 1.000 GHz

Amplitude Marker

Figure 3.1-4 (A) Spectrum Photos 18-19 GHz 1MHz Res BW Horizontal Pol 360°
| Anritsu oazarz015 08:05:28 am El

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz
Sweep Time

iAo o e 1LY g
50 ms pong AT z | h Wi

Traces

Change

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy E - I b SR SN | SUNNSUNSS AUUUNSI NSNS NP, | SIS |

18.000 GHz Center 15.500 GHz
Span 1.000 GHz

Setup/JPEG/...

Amplitude Marker

Figure 3.1-4 (B) Spectrum Photos 18-19 GHz 100 kHz Res BW Horizontal Pol 360°



I/lnritsu 04/23/2015 08:32:02 am

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak

#RBW
1 MHz

vBW
300 kHz

Sweep Time
50 ms

Traces
Sweep (Fast)
Continuous

Freq Ref
Int Std Accy

18.000 GHz

)

Y, 1o
2 T, WY 2 O

My e

Center 18.500 GHz
Span 1.000 GHz

Spectrum Analyzer

e

Change
Quick Name
Change
Save Location
Change Type

Setup/JPEGY...

Marker

Zz Res BW Horizontal Pol Worst Case

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak
#RBW
100 kHz
vBW
30 kHz

Sweep Time
50 ms

Traces

Sweep (Fast)
Continuous

Freq Ref
Int Std Accy

O TP IVC FYRVIR LSRN TR

18.000 GHz

k=l

PRRTIPTRERTE AR

Save

— &

rum ;"’-ﬂE{l}JZEI’

A ‘\n"v‘u‘fh._/-,.fﬂ_.-‘

Change
Quick Name
Change
Save Location

Change Type

Center 15.500 GHz
Span 1.000 GHz

Amplitude

Setup/JPEG/...

Marker

Figure 3.1-4 (D) Spectrum Photos 18-19 GHz 100 kHz Res BW Horizontal Pol Worst Case




I/lnritsu 04/23/2015 08:57:24 am

Spectrum Analyzer
Ref Lvl 019 Giae
-120.0 dBm

30.0 dB Ext Gain

Input Atten

0.0 dB

Detection
Peak

#RBW
1 MHz

VBW
300 KHz "J':\téh.w"r‘dr"’b&" A

Sweep Time
50 ms

Traces

Change

Quick Name

Sweep (Fast) L | 1 1 | | : | 1 J Change
Continuous AN ‘

Save Location

Change Type
Freq Ref 48R

Int Std Accy

16.000 GHz Conter 18,500 GHz Setup/JPEG/...
Span 1.000 GHz

Amplitude Marker
Figure 3.1-4 (E) Spectrum Photos 18-19 GHz 1MHz Res BW Vertical Pol 360°
H *: Save

rum ;"’-ﬂE{l}JZEI’

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz

Sweep Time
50 ms

ARV

Traces

Change

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy E - I b SR SN | SUNNSUNSS AUUUNSI NSNS NP, | SIS |

18.000 GHz Center 15.500 GHz
Span 1.000 GHz

Setup/JPEG/...

Amplitude Marker

Figure 3.1-4 (F) Spectrum Photos 18-19 GHz 100 kHz Res BW Vertical Pol 360°



I/lnritsu 04/23/2015 09:24:25 am

Spectrum Analyzer
Ref Lvl

-120.0 dBm

90.0 dB Ext Gain

Input Atten

0.0 dB

Detection
Peak

#RBW

1 MHz

VBW

300 kHz
Sweep Time
50 ms

A Y
AL et gy

Traces

Change

Quick Name

Sweep (Fast) L | 1 1 | | : | 1 J Change
Continuous AN ‘

Save Location

Change Type
Freq Ref 48R

Int Std Accy

16.000 GHz Conter 18,500 GHz Setup/JPEG/...
Span 1.000 GHz

Amplitude Marker
Figure 3.1-4 (G) Spectrum Photos 18-19 GHz 1 MHz Res BW Vertical Pol Worst Case
H *: Save

rum ;"’-ﬂE{l}JZEI’

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz

Sweep Time
67 ms ¥ ; " Ao J\f.vfi;f‘."rc.-\_,\v.r

Traces

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy E - I b SR SN | SUNNSUNSS AUUUNSI NSNS NP, | SIS |

18.000 GHz Center 15.500 GHz
Span 1.000 GHz

Setup/JPEG/...

Amplitude Marker

Figure 3.1-4 (H) Spectrum Photos 18-19 GHz 100 kHz Res BW Vertical Pol Worst Case



I/lnritsu 04/23/2015 08:01:16 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
1 MHz

VBW ; Jgd i WA A A, At S ‘" "f\\'h')‘ ,Jj\....qn,x*,._..,.le‘»!h'r'uh."-._-“ "w.-'j
300 kHz ] |

Sweep Time
67 ms

Traces

Quick Name
Change
Continuous
Save Location

Change Type

|
|
|
|
|
\

Sweep (Fast) Lo | 1

Freq Ref
Int Std Accy

19.000 GHz T Comter 19.500 GHz. Setup/JPEG/...

Span 1.000 GHz

Amplitude

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak
#RBW
100 kHz
vBW
30 kHz

Sweep Time

o A
67 ms

Traces

Change
Quick Name
Sweep (Fast) Lo— ! il il L L ! E 1 y Change
Continuous 200.0
Save Location

Change Type
Freq Ref gs 1yp

Int Std Accy
: Setup/JPEG..

19.000 GHz Center 19.500 GHz 20.000 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-5 (B) Spectrum Photos 19-20 GHz 100 kHz Res BW Horizontal Pol 360°



I/lnritsu 04/23/2015 08:32:58 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW

1 MHz
VBW .-’.-.«‘1-‘|'\1‘L"'f‘.u"'p’."l’.-w\p‘n'f:‘\hf ! "'“')P"'{I'\",’\l".‘{"'J"A"",'"""':n“‘-’

300 kHz -16
Sweep Time
50 ms

Traces

Change

Quick Name

Sweep (Fast) L | 1 1 | | : | 1 J Change
Continuous AN ‘

Save Location

Change Type
Freq Ref 48R

Int Std Accy

19.000 GHz Conter 13.500 GHz Setup/JPEG/...

Span 1.000 GHz

Amplitude

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak
#RBW
100 kHz
vBW
30 kHz ~160.0

Sweep Time
67 ms

N a
"'\_/“J'I,J"'"n"l'4"'!64,"1.4&)“...~.\~J'}7\d WU qL"‘"“t’*“' !

Traces

Change

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy
: Setup/JPEG..

19.000 GHz Center 19.500 GHz 20.000 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-5 (D) Spectrum Photos 19-20 GHz 100 kHz Res BW Horizontal Pol Worst Case



I/lnritsu 04/23/2015 09:05:15 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW

1 MHz

VBW

300 kHz
Sweep Time
50 ms

Traces

Change

Quick Name

Sweep (Fast) L | 1 1 | | : | 1 J Change
Continuous AN ‘

Save Location

Change Type
Freq Ref 48R

Int Std Accy

19.000 GHz Conter 13.500 GHz Setup/JPEG/...

Span 1.000 GHz

Amplitude

Figure 3.1-5 (E) Spectrum Photos 19-20 GHz 1MHz Res BW Vertical Pol 360°

I/lnritsu 04/23/2015 08:35:42 am

rum ;"’-ﬂE{l}JZEI’

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak
#RBW
100 kHz
vBW
30 kHz ~160.0

Sweep Time
67 ms

N a
"'\_/“J'I,J"'"n"l'4"'!64,"1.4&)“...~.\~J'}7\d WU qL"‘"“t’*“' !

Traces

Change

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy
: Setup/JPEG..

19.000 GHz Center 19.500 GHz 20.000 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-5 (F) Spectrum Photos 19-20 GHz 100 kHz Res BW Vertical Pol 360°



I/lnritsu 04/23/2015 08:32:58 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW

1 MHz
VBW .-’.-.«‘1-‘|'\1‘L"'f‘.u"'p’."l’.-w\p‘n'f:‘\hf ! "'“')P"'{I'\",’\l".‘{"'J"A"",'"""':n“‘-’

300 kHz -16

Sweep Time
50 ms

Traces

Change

Quick Name

Sweep (Fast) L | 1 1 | | : | 1 J Change
Continuous AN ‘

Save Location

Change Type
Freq Ref 48R

Int Std Accy

19.000 GHz Conter 13.500 GHz Setup/JPEG/...
Span 1.000 GHz

Amplitude Marker
Figure 3.1-5 (G) Spectrum Photos 19-20 GHz 1 MHz Res BW Vertical Pol Worst Case
I/lnritsu 04/23/2015 03:26:55 am El == Save

rum ;"’-ﬂE{l}JZEI’

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz

Sweep Time

by
67 ms Y W

Traces

Change

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy E - I b SR SN | SUNNSUNSS AUUUNSI NSNS NP, | SIS |

19.000 GHz Center 19.500 GHz 20.000 GHz
Span 1.000 GHz

Setup/JPEG/...

Amplitude Marker

Figure 3.1-5 (H) Spectrum Photos 19-20 GHz 100 kHz Res BW Vertical Pol Worst Case



I/lnritsu 04/23/2015 08:02:20 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
1 MHz

VBW A A, e Ry b et it s
300 kHz ~160 & ‘ firemees

Sweep Time
50 ms

Traces

Change

Quick Name
Sweep (Fast) L | 1 1 | | : | 1 J Change
Continuous AN ‘

Save Location

Change Type
Freq Ref 48R

Int Std Accy

20.000 GHz Conter 20,500 GHz Setup/JPEG/...

Span 1.000 GHz

Amplitude

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak
#RBW
100 kHz

vBW
30 kHz

\J | |
Sw 9?9 Time e Nl Pl AN J"'I‘u fidu A Ay

Change

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy
: Setup/JPEG..

20.000 GHz Center 20.500 GHz 21.000 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-6 (B) Spectrum Photos 20-21 GHz 100 kHz Res BW Horizontal Pol 360°



I/lnritsu 04/23/2015 08:33:56 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten —E5T T ~ < 1 ‘
0.0 dB i ‘ ‘
1

Detection 1400 | 1 1 ‘
Peak ‘

#RBW
1 MHz

YDBSI,kH i d) "["',4"‘»-‘.'\““."4',-(;\1,.\4‘4 o e'l"n‘u’u.\ﬂai\,' \"’(,M‘ ‘w‘ ‘n‘,‘p\" "!\'\ Attty L) \lel"! A ,’,‘M\'" g" ) W
J KHZ

Sweep Time
50 ms

Traces

Quick Name
Change
Continuous
Save Location

Change Type

|
|
|
|
|
\

Sweep (Fast) Lo | 1

Freq Ref
Int Std Accy

20.000 GHz T Comter 20500 GHz. Setup/JPEG/...

Span 1.000 GHz

Amplitude

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak
#RBW
100 kHz
vBW
30 kHz

\J »
Sweep Time B

Change
Quick Name
Sweep (Fast) Lo— ! il il L L ! E 1 y Change
Continuous 200.0
Save Location

Change Type
Freq Ref gs 1yp

Int Std Accy
: Setup/JPEG..

20.000 GHz Center 20.500 GHz 21.000 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-6 (D) Spectrum Photos 20-21 GHz 100 kHz Res BW Horizontal Pol Worst Case



I/lnritsu 04/23/2015 09:06:23 am

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
1 MHz

vBW
300 kHz

Sweep Time
50 ms

Traces

Sweep (Fast)
Continuous

Freq Ref
Int Std Accy

Amplitude

b h.jq‘l,|\.I‘,nhuknlrn__l.ilgx‘.. {u

1
I
[
I
——

20.000 GHz : =

Center 20.500 GHz
Span 1.000 GHz

Span

1
N |
,{.jllllﬁ\...f!r.jl(-‘n ..Qr-ﬁ.“u\; .\,{4" e O .Js.\f.-«,dl},:.,lu.\fuL‘h’,}

x
-
Il
|
i

Spectrum Analyzer

A 4
f"(‘r.‘l Wi

Change
Quick Name
Change
Save Location
Change Type

Setup/JPEGY...

Marker

Figure 3.1-6 (E) Spectrum Photos 20-21 GHz 1MHz Res BW Vertical Pol 360°

I/lnritsu 04/23/2015 09:07:20 am

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak
#RBW
100 kHz
vBW
30 kHz

Sweep Time
= f_ Jh‘.\_ s

Sweep (Fast)
Continuous

Freq Ref
Int Std Accy
20.000 GHz

Amplitude

Center 20.500 GHz
Span 1.000 GHz

A\ L‘A\.u‘ﬂj‘")drﬁ,\-/'.‘ﬁlﬁ"I

. ..»-‘¢‘ll"‘\i,'-‘f\r.,-J'N-‘|r411w‘(‘\p.‘ﬂl.,ﬂ...\l,.__
Change
Quick Name
Change
Save Location
Change Type

T Cetup/JPEGL.

Marker

Figure 3.1-6 (F) Spectrum Photos 20-21 GHz 100 kHz Res BW Vertical Pol 360°




I/lnritsu 04/23/2015 09:27:13 am

Spectrum Analyzer
Ref Lvl

-120.0 dBm

90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW

1 MHz

vBW { Ly o A,
300 kHz P ! Bt
Sweep Time

50 ms

e Mt tatfionniopaer st i

Traces

Change

Quick Name
Sweep (Fast) 1 — | | 1| 1 | | : | | J Change
Continuous -200.0 [

Save Location

Change Type
Freq Ref 9oy

Int Std Accy

20.000 GHz Conter 20,500 GHz Setup/JPEG/...

Span 1.000 GHz

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz

Sweep Time "

150 ms ‘ e e 'Jm.w"f

Traces

Change

Quick Name

Sweep (Fast)

Change
Continuous

Save Location

Change Type
Freq Ref g

Int Std Accy

| :
i 5"}{""‘{"""‘“*' /T.,'f\..‘.];,,.\,:,I,,-.

Setup/JPEG/...

20.000 GHz Center 20.500 GHz 21.000 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-6 (H) Spectrum Photos 20-21 GHz 100 kHz Res BW Vertical Pol Worst Case



I/lnritsu 04/23/2015 09:33:06 am

Spectrum Analyzer
Ref Lvl

-120.0 dBm

90.0 dB Ext Gain

Input Atten

0.0 dB

Detection
Peak

#RBW

1 MHz

VBW

300 kHz
Sweep Time
50 ms

,NN\“A”" it AL l{'v\-xn. i afipeifiad A0

Traces

Change

Quick Name

Sweep (Fast) L | 1 1 | | : | 1 J Change
Continuous AN ‘

Save Location

Change Type
Freq Ref 48R

Int Std Accy

27.000 GHz Conter 27.500 GHz Setup/JPEG/...

Span 1.000 GHz

Marker

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz ~160.0

Sweep Time ; [

it AN N .-.,.-.*l,n.'-d_"'i"‘-"'-'.. A A '\"'Nl'u\.,ru,r."l.«.'!".'"'v

Traces

Change

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy
: Setup/JPEG..

27.000 GHz Center 27.500 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-7 (B) Spectrum Photos 27-28 GHz 100 kHz Res BW Horizontal Pol 360°



I/lnritsu 04/23/2015 09:52:03 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
1 MHz

vBW
300 kHz

Sweep Time
50 ms

Traces

Change

Sweep (Fast)

: Change
Continuous

Save Location

Change Type

\ [ 4 f
"lw (VT i A b, }‘, i ;‘h‘- ‘\‘l‘ wy \. A\M\‘.'lrr, TV b, ',_“,.\\ln.ﬂ\ls]vﬁ,‘.{,‘n% \ ‘nfw 'fl.['\'ltk, A il'l”k’. o, ‘Ir.‘ Iy Mh‘ ) ‘\‘f\a XV

‘ ‘ ' ‘ ' Quick Name

Freq Ref
Int Std Accy

27.000 GHz T Center 27.500 GHz Setup/JPEGY...

Span 1.000 GHz

Amplitude Marker

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak
#RBW
100 kHz
vBW
30 kHz

Sweep Time

50 ms .\\ 'nma“ﬁ’uw W fand _"\'r-'a'q‘a\,v.‘-ﬁ,‘

Traces

Sweep (Fast)

Change
Continuous

Save Location

Change Type
Freq Ref gs 1yp

‘ ‘ I [ ' Il Guick Name
Int Std Accy ‘

Setup/JPEG/...

27.000 GHz Center 27.500 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-7 (D) Spectrum Photos 27-28 GHz 100 kHz Res BW Vertical Pol 360°



I/lnritsu 04/23/2015 09:40:13 am

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak

#RBW
1 MHz

vBW
300 kHz

Sweep Time
50 ms

Traces
Sweep (Fast)
Continuous

Freq Ref
Int Std Accy

|
W

LN e T TN W s, ‘,-,‘.‘4,)“,_,-3\"1‘.! WA

28.000 GHz :

Span 1.000 GHz

N\.‘,‘..ﬂww-l'.:,

Spectrum Analyzer

| K "I\J'w«‘l il

Change
Quick Name
Change
Save Location
Change Type

Setup/JPEGY...

Marker

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak
#RBW
100 kHz

vBW
30 kHz

Sweep Time
50 ms

Traces
Sweep (Fast)
Continuous

Freq Ref
Int Std Accy

28.000 GHz

P

Center 25.500 GHz
Span 1.000 GHz

Amplitude

"Pﬁ” N nnﬁ

Change
Quick Name
Change
Save Location
Change Type

YL Cetup/JPEGL.

Marker

Figure 3.1-8 (B) Spectrum Photos 28-29 GHz 100 kHz Res BW Horizontal Pol 360°




I/lnritsu 04/23/2015 09:52:59 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
1 MHz

vBW
300 kHz

Sweep Time
50 ms

Traces

Change

Quick Name

Sweep (Fast) L | 1 1 | | : | 1 J Change
Continuous AN ‘

Save Location

Change Type
Freq Ref 48R

Int Std Accy

26.000 GHz 1 1' - . - PSSR Sctup/JPEGY..
Span 1.000 GHz

Amplitude Marker
Figure 3.1-8 (C) Spectrum Photos 28-29 GHz 1MHz Res BW Vertical Pol 360°
H *: Save

rum ;"’-ﬂE{l}JZEI’

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak
#RBW
100 kHz
vBW
30 kHz

Sweep Time | ;
50 ms[ W Y l'n.’n‘\"'r"\"-\‘\..‘rn.ﬁr-./“l""-'.‘ﬂr“'l‘f-"i' lhriai ‘1'!’1‘ﬁ\|““"""""'.-‘\

Traces

Change

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy E - I b SR SN | SUNNSUNSS AUUUNSI NSNS NP, | SIS |

28.000 GHz Center 25.500 GHz 29.000 GHz
Span 1.000 GHz

Setup/JPEG/...

Amplitude Marker

Figure 3.1-8 (D) Spectrum Photos 28-29 GHz 100 kHz Res BW Vertical Pol 360°



I/lnritsu 04/23/2015 09:41:16 am

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak

#RBW
1 MHz

vBW
300 kHz

Sweep Time
50 ms

Traces
Sweep (Fast)
Continuous

Freq Ref
Int Std Accy

29.000 GHz :

'l\lp“"' ""'Jm lﬂm' Wi

" Center 23500 GHz.
Span 1.000 GHz

Spectrum Analyzer

rivh A AN ﬂf N

Change
Quick Name
Change
Save Location
Change Type

Setup/JPEGY...

Ref Lvl

-120.0 dBm
90.0 dB Ext Gain
Input Atten

0.0 dB

Detection
Peak
#RBW
100 kHz

vBW
30 kHz

Sweep Time
50 ms

Traces
Sweep (Fast)
Continuous

Freq Ref
Int Std Accy

29.000 GHz

Amplitude

Center 29.500 GHz
Span 1.000 GHz

Mg ~l.-..,u'\n.&'avl,,,«,-.-

Change
Quick Name
Change
Save Location
Change Type

LM Setup/JPEGL.

Marker

Figure 3.1-9 (B) Spectrum Photos 29-30 GHz 100 kHz Res BW Horizontal Pol 360°




I/lnritsu 04/23/2015 09:53:57 am

Ref Lvi 193G
~120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
1 MHz

vBW
300 kHz

|
\
|
Sweep Time ‘
\
|
|
|
B

A
,'"."n'\,-,’"""r“'5"!\’, et Ao

50 ms

Traces

Sweep (Fast)
Continuous

Freq Ref
Int Std Accy I E—
29.000 GHz

Amplitude

Hz

Center 29. .JDU (JH’

Span 1.000 GHz

Spectrum Analyzer

Change
Quick Name
Change
Save Location
Change Type

Setup/JPEGY...

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak
#RBW
100 kHz
vBW
30 kHz

Sweep Time N
o

g
|‘| 'k
67 ms st i

Traces

Sweep (Fast)
Continuous

Freq Ref
Int Std Accy
29.000 GHz

Amplitude

s ,,““‘ l| A “\"'ll i "'WH"""\"'“.'{4"‘"1{"“""".’

Center 29.500 GHz
Span 1.000 GHz

‘r-"r’l&'-‘“\r._.'.‘,a‘F,‘,fw,-.r.‘fu';n.».,.' >

Change
Quick Name
Change
Save Location
Change Type

LM Setup/JPEGL.

Marker

Figure 3.1-9 (D) Spectrum Photos 29-30 GHz 100 kHz Res BW Vertical Pol 360°




I/lnritsu 04/23/2015 09:42:18 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
1 MHz

YBW 2 ; Uiy "\“ !nr‘ l‘h"J' oLk APy -.“{1,‘,4/,*’\' (R ,‘\)\4" s b, ¥ 1]'?\\1' o l\a
300 kHz [ i

Sweep Time
50 ms

Traces

Change

Quick Name
Sweep (Fast) L | 1 1 | | : | 1 J Change
Continuous AN ‘

Save Location

Change Type
Freq Ref 48R

Int Std Accy

30.000 GHz Conter 30.500 GHz Setup/JPEG/...

Span 1.000 GHz

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak

#RBW
100 kHz

vBW
30 kHz

Sweep Time

i pmq’w.v,‘l_n -'M«‘ ﬂ,f‘ ATty "*“.V e

Traces

Change

Quick Name

Sweep (Fast) D | 1 il L L | ! 1 ) Change
Continuous 200.0

Save Location

Freq Ref Change Type
Int Std Accy
: Setup/JPEG..

30.000 GHz 30.500 GHz 31.000 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-10 (B) Spectrum Photos 30-31 GHz 100 kHz Res BW Horizontal Pol 360°



I/lnritsu 04/23/2015 09:54:54 am

Spectrum Analyzer

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Peak

#RBW

Detection 1400 | 1 1 ‘
1 MHz \

1
1
VBW Mt o il "'I"t{‘f ” A H'{u el & o e [‘J LA S A
300 KHz BRAL LU | L'si { ks STk sabhL il LU

Sweep Time
50 ms

Traces

Quick Name
Change
Continuous
Save Location

Change Type

|
|
|
|
|
\

Sweep (Fast) Lo | 1

Freq Ref
Int Std Accy

30.000 GHz T Comter 30.500 GHz. Setup/JPEG/...

Span 1.000 GHz

Amplitude

Ref Lvl
-120.0 dBm
90.0 dB Ext Gain

Input Atten
0.0 dB

Detection
Peak
#RBW
100 kHz
vBW
30 kHz

g;l,::p Time A el ¥ T MR A '"‘\H,\‘y,.-.l,la“|I|||\v.J‘_a,-J‘\|'-,".,ff\\r<'4||‘."|,r-|~,n"\"""\
0/ o { 4 } { 4 !

Traces

Change
Quick Name
Sweep (Fast) Lo— ! il il L L ! E 1 y Change
Continuous 200.0
Save Location

Change Type
Freq Ref gs 1yp

Int Std Accy
: Setup/JPEG..

30.000 GHz 30.500 GHz 31.000 GHz
Span 1.000 GHz

Amplitude Marker

Figure 3.1-10 (D) Spectrum Photos 30-31 GHz 100 kHz Res BW Vertical Pol 360°



SECTION

FOUR



SECTION 4

SUMMARY OF RESULTS

The results of the measurements conducted at the proposed ViaSat, Inc site in Minneapolis
(Chaska), MN are presented in this section.

Arc Clearance:

There is no potential satellite arc blockage at this site. Final arc clearance will depend on antenna
placement.

Ku-Band Measurements:

There were two radio frequency interference cases measured at this site above the noise floor of
the test equipment. Three conflicts were projected with seven possible frequencies. These were
not found.
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SECTION 5

CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

There were two signals measured above the —156 dBW/ 1 MHz interference objective for digital
reception at this site. See additional figures (5.1-1 and 5.1-2). These were not anticipated and
may require further investigation by Viasat. One appears to be coming from the building. The
other one is coming from an Azimuth of 165° T and is a digital signal with a5 MHz BW.

The satellite arc has no potential blockage from 55W through 115W.

5.2 Recommendations

It is recommended that frequency coordination of this site be initiated to protect this location at
the more stringent digital receive interference objective.
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This signal appears coming from the corner of the building in the office area. This signal
may be easily eliminated by grounding the window. It is vertically polarized and coming
from an Azimuth of 250° T.

Figure 5.1-1 Unidentified Signal 1
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This signal is in the arc and is 4 dB above the objective and is coming in from an Azimuth
of 165° T .1t is Digital with a 5 MHz wide BW

Figure 5.1-2 Unidentified Signal 2



